Introduction
I told the Shah that if the Army budget were increased we could do little if any thing for agriculture, education or public health. He said, "Very well, then; we'll have to postpone those things."
This incident occurred in 1943, a year after the Shah had succeeded his father and was recounted by A. C. Millspough, 1 then financial advisor to the Iranian government.
By the 1970s, however, the Iranian government was denying the relevance of the "guns versus butter" tradeoff for the country. The Shah posed the problem differently, "What is the use of having an advanced industry in a country which could be brought to its knees when faced with any small asinine event?" Asked on a subsequent occasion whether the desire for maximum national power implicit in such defense expenditure was compatible with the efforts to achieve maximum economic development, he replied, "It is not only sector to sector. The sections that follow attempt to throw some light on this interesting and controversial topic through quantifying the impact of Iran's defense expenditures on the main sectors of economic activity.
Economic and Social Impact of the Military in the Pre-Revolutionary Iran
In pre-revolutionary Iran, the military played an important economic and social role. The economic impact was manifested in at least five ways:6 1. Since the 1920s, the armed forces took a large part of government revenues. Under Reza Khan, the military budget constituted on average a third of all expenditures; despite the enormous rise in government revenues in the 1960s and 1970s, military expenditure continued to absorb a significant revenue portion.
More precisely, between 1953 and 1970, defense expenditures rose from $67 million to $844 million, a more than twelve-fold increase; between 1970 and 1977, they rose by almost the same proportion again to $9 ,400 million. In 197 4, the year in which oil price rises were reflected in a 141 percent increase in the previous years' total expenditures, defense spending was 32 percent of total budget allocation and, while this percentage declined somewhat after that, it was estimated that in the 1973-8 Plan defense would amount to 31 percent of total planned expenditures or over 9 percent of GDP.
2 Since the 1920s, the armed forces had been an important source of employment. In 1976, the 300,000 men under arms represented 3 percent of all those employed and 5 percent of those in non-agricultural employment.
The oil boom, however, altered the relation of the military to the labor market; whereas previously it was a relatively privileged branch of employment, competition from the private sector for technicians altered the comparative advantages of each branch and put the armed forces at a disadvantage. Like the private sector, the armed forces experienced a growing lack of skilled pesonnel after 197 4.
3. The Iranian military played an important role in production. By the 1970s, the country had a number of defense plants assembling transport vehicles and producing armor plating and ordinance.
4. The armed forces also had their own service units. The Bank Sepah was owned by the army and specialized in providing cheap loans to officers. The Cooperative Organization of the Forces of Order in 1941 provided cneap food, clothing and other goods: its imports were exempted from customs duties, the railways were bound by law to carry military goods free of charge and, since land reform in the early 1960s, the army had acquired direct control of the produce of some villages.
5. Finally, the armed forces played a direct role in the country's development programs. The Army had organized the Literacy and Health Corps. These units were sent out to serve in villages. The expansion in base facilities, especially in the southern part of the country in the 1960s and 1970s, also had pronounced economic effects: the population of Bandar Abbas, the Gulf port chosen as the new naval HQ, rose from 18,000 in 1960 to 200,000 in the early 1970s.
In sum, while military development had in large part determined the character of much current expenditure and the size of the multiplier impact on the civilian sector of the economy, the priority given to the military budget diverted resources from other projects and consituted a distortion of the country's overall development.
Iran, despite its oil revenues even after 1973, was still short of capital relative to its needs, and the funds spent on arms were thereby lost to forms of productive investment. The same applied to skilled labor and infrastructural growth. 7
The Iranian military also played a marked social role, evident in at least four respects:8
1. The armed forces were a vehicle of social mobility. Since many of the Iranian officer corps came from relatively unprivileged backgrounds (lower civil servants, farmers), the rise of the officer corps as a force in Iranian society under the Pahlavi regime introduced a new component in the ruling class. This social composition may, among other factors, explain why the army supported land reform and did not protect the large landowners. Lower down in the ranks, conscription also acted as a means of social mobility.
2. The army had also been used as an instrument of national integration by the Shahs. In the 1920s and 1930s, Reza Khan used the army as a coercive instrument for crushing tribal resistance. Under the Shah, sons of tribal leaders were encouraged to become army officers, and the regime tried to promote the enlistment of men from the oppressed minorities.
3. Under the Shah, the armed forces acted as an instrument for diffusing the regime's ideology and, in particular, loyalty to the monarch.
4. Finally, the armed forces provided personnel for running other government activities. The officer corps, therefore, provided a reserve of personnel on which the regime could draw to administer wider sections of the economy.
General Considerations of the Defense/Growth Relationship
In general, proponents of military expenditures justify them not only on grounds of national security and stability, but also in economic terms. As Benoit9 noted, expenditures may contribute to growth by:
( In addition, the military sector is often the first to come in contact with modem technology and can train its personnel in handling sophisticated equipment. This experience can then be transmitted to other sectors of the economy.
The basic criticism against defense expenditures is that they represent a significant opportunity cost.10 Chanll has summarized the four main negative effects. First is the modernization effect which was also noted by Benoit. The result may be an income shift (as civilian GDP is reduced), a productivity effect as government expenditures exhibit "negligible rates of measurable productivity increases,"12 or a "crowding out" of civilian consumption and investment. Second, Chan suggests a balance of payment effect if growth is export-led: military expenditures could lead to a "chronic and serious displacement of capital. and talent from the most dynamic sectors of civilian production to military production. retarded growth. The effect on modernization and productivity was positive but weak, and they stressed the sensitivity of their results to model specification and estimation procedures. On the issue of causality, they recognized that military expenditures and savings could cause growth, but also that growth might prompt more defense and savings. They found that the small direct positive effect of defense was outweighed by the indirect effect of a lower savings rate.
In a similar study, Deger and Smith26 examined the interaction of military expenditures, savings and growth and found that military expenditures had a small positive effect on growth through modernization but a larger negative effect on savings. Taylor, et. af.2 1 estimated a regression equation which related the growth rate of output to changes in exports, population, the defense burden, capital inflows and capital stock. For all developing countries and for separate regional groupings, they found that increase in military expenditures had a significant negative impact on economic growth. Further, increases in the defense burden depressed the investment/GDP ratio which suggests that military expenditures are on balance competitive with investment.
The same general conclusion was reached by del Pando.28 Focusing on just five South American countries, he found that if military expenditures were to be cut back, the reduction in demand could be more than compensated by spending the same resources in other sectors of the economy. The Faini study29 indicated that the growth of military expenditures reduced the growth of investment and agricultural production. A one percent rise in the military's share of Gross Domestic Product (GDP) was associated with a 23 percent and 18 percent drop in the shares for investment and agriculture in GDP, respectively. 
Relevance of Previous Studies of Iran
In terms of pre-revolutionary Iran, the results obtained by Frederiksen and Looney30 are suggestive of the impact military expenditures may have had on the country's economic growth. Much of their cross-sectional work has entailed grouping developing countries on the basis of resource constraint, with their general results indicating that defense impacts negatively on countries experiencing relative shortages of savings-investment and foreign exchange. On the other hand, their results tend to show an overall net positive impact of defense expenditures on growth in those developing countries possessing relatively unconstrained economic conditions. On the basis of their several papers, Iran was classified as a relatively unconstrained country in the 1950s and 1960s, but became resource constrained in the 1970s.
This result may be counter-intuitive given the oil price increases in the 1970s experienced by Iran. However, most commentators31 on the Iranian economy confirm the fact the Iranian govemments's overly ambitious development plans in the wake of the dramatic increase in oil revenues after 1973 actually created increased resource scarcity in the country.
The expansion of domestic demand far beyond the country's output potential and the capacity to import goods and services inevitably resulted in a marked acceleration of the domestic rate of price inflation. The rate of increase in retail prices rose from 3.7 percent during the Fourth Plan period Oil revenues may well be a mixed blessing, depending on the size of the annual liquidity injections relative to the availability of complementary factors of production. Indeed, these revenues are, on the one hand, like the blood of the economy carrying badly needed investment resources to particular areas for purposes of expanding productive capacity; and on the other, they are capable of producing an excess liquidity situation, if capital resources become suddenly out of line with other complementary factors of production (such as skilled labor, technology, organizational skills, natural resources or general infrastructure services). This duality renders the planning task all the more difficult under conditions of financial surplus, since it requires a shift of emphasis in the planning circles from an allocation of resources according to the real scarcity factor, or a combination of them.
In a similar vein, Razavi and Vakil stated:34
In a sense, the Shah dismissed the views of his technocrats and called for a Big Push (in the investment area) interspersed by a few key targets. Some of these were production of 15 million metric tons of steel, electrification of the railway system, the setting up of several nuclear power plants, building oil refineries and petrochemical plants, construction of six-lane superhighways connecting the Gulf ports to the capital, rapid development of the country's ports and, last but not least, the development of an In fact, Razavi and V aki135 attribute the Iranian Revolution to the fact, after 1973:
1. The development patterns and strategies that were chosen and implemented by the Shah's regime moved the economic system out of its sectoral, regional and social balances;
2. The management system of the country was rigidly topdown with the Shah making the major economic decisions himself and with no provision or tolerance for the feedback of corrective signals, and 3. The injection of vast ·oil revenues into the economy intensified the incapacities of the sytem and led to explosive trends.
Razavi and Vaki136 point out that these conclusions should not, of course, be taken to imply that economic forces were the only (or most important) factors behind the collapse of the regime. The merely suggest that the economic system itself had developed an internal mechanism that intensified the further deterioration of the political-economic situation.
Iran's shift in the early 1970s from a resource unconstrained to a resource constrained economy would, according to Frederiksen and Looney, imply an alteration in the impact of military expenditures on growth from positive to negative. The implication being that the Shah's military build-up directly led to the economic deterioration preceding and perhaps precipitating the overthrow of the regime.
Before we use cross section results of the type cited above to see if, in part at least, the post-1973 deterioration in the Iranian economy can be attributed to increased military expenditures, it should be pointed out that a recent paper by Joerding37 has cast some doubt on the validity of previous cross-sectional analyses. with respect to military spending to economic growth. Thus, the evidence on this question is ambiguous.
In Iran's case, the use of GDP in the growth equation may invalidate the conditions for exogeneity (since oil revenues are a large component in GDP), and it is very apparent that during this period military expenditures preceded increases in oil revenues.
To overcome this methodological difficulty, the next section examines the impact of military expenditures on the Iranian economy through the use of time series analysis of the non-oil components of the economy.
Time Series Analysis
Given the limitations of cross-sectional analysis in assessing (during different time periods) the impact of military expenditures on various facets of the Iranian economy, a more direct approach is needed to determine: (1) the nature and time phasing of the impacts on the economy produced by the military expenditures, and (2) any possible changes over time in the parameters of this relationship.
It is hypothesized that over time military expenditures may have contributed to the Iran economy directly, through Keynesian demand contributions to GDP, or indirectly, through carry-over effects stemming from increases in such areas as the nation's stock of human capital. More specifically, the indirect contribution to growth embraces Hirshman type linkages and can broadly be considered as a sequence of multiplier accelerator mechanisms. Theoretically, indirect contributions (or spread effects) can continue to occur long after specific military expenditures have occurred.42
The overall impact of military expenditures on the Iranian economy is assumed to have had many determinants, including technonolgy, the extent to which investment opportunities generated were taken advantage of by domestic entrepreneur~ the ability to attract foreign factors, and the contribution to human capital. Obviously, neither the time pattern exhibited nor the relative sizes of dirrect or indirect military contributions to growth needs to be fixed and could conceivably have varied between subperiods. Provided that investment and demand opportunities generated by the growth of military expenditures are exploited and bottlenecks are not a constraint on growth, the model predicts that Iranian economic growth could be positively stimulated by military expenditures.
To determine the impacts of military expenditures on the prerevolutionary Iranian economy, both non-oil gross domestic product and non-oil GDP by sector for the period 1959-77 were regressed on military expenditure.
In addition, to test for structural changes associated with the 1973-74 oil price increases and subsequent stepped up level of defence expenditures, two dummy variables43 DUMAX and DUMBX, were added to the regression equations, DUMAX was formed by multiplying real military expenditures by 0, 1959-1973, and 1, 1974-77 . DUMBX was formed by multiplying real military expenditures by 0, 1959-74, 1, 1975-77 . Clearly a priori it is not possible to speculate whether increased oil revenues had an immediate impact (DUMAX) or a lagged (DUMBX) impact on the military expenditure non-oil income relationship, hence both variables were independently introduced into the regression equations.
As noted above, one of the main limitations of cross section analysis is its inability to identify the timing of impacts. In particular, the empirical economic development literature44 has shown that many impacts of government expenditures demonstrated a distributed lag relationship,i.e., the impact of specific expenditures on income tends to decline over time in some type of decay scheme with the first year's impact the greatest, declining in subsequent years. 
Y(t) =a+ bx +cy(t-1)
are used to measure both the indirect and distributed impacts of certain expenditures (x) on output (y).
To improve the regression specifications (by avoiding spurious correlations) and at the same time test the robustness of the results, several control variables were also individually added to the regression equations. These variables included:
1. Total gross capital formation, 2. The labor force, 3. Total private sector investment, and 4. Investment and construction.
The results (Table 1) show several striking patterns:
1. In general, military expenditures had a positive impact on non-oil output in Iran, but this relationship turned negative after 1973-74 (as indicated by the positive sign for military expenditure and the negative sign for the dummy variables, DUMAX and DUMBX).
2. This result holds after controlling for other sources of sectoral output such labor and investment.
3. The result holds not only for non-oil output, in general, but also for the main producing sectors.
4. The results are extremely robust in terms of the sign and size of the coefficients for military expenditures.
To summarize, the regression results were highly significant and confirmed the net positive impact of military expenditures on non-oil income growth during this period. The impact of military expenditure was spread over time with the impact declining in future years.
However, the high statistical significance of the dummy variables (DUMBX) and its negative sign indicate that the nature of this impact began to change begining in 1973-197 4. In short, marginal increases in defense expenditure began to negatively impact on Iranian growth after 1973. Apparently, a number of negative impacts associated with defense expenditures began to manifest themselves by the mid-1970s, reducing considerably the contribution to growth previously associated with the country's defense allocations.
The manner in which military expenditures in Iran shifted after 1973-74 from making a positive contribution to non-oil output to a negative marginal contribution cannot be inferred from the results in Table 1 . Clearly, increased resource constraints leading to higher opportunity costs associated with increased military expenditures, as the cross sections indicate, may have played a role in this regard.
One way of identifying the general source of these resource constraints is to examine any particular public sector budgetary shifts occurring after the oil boom in such a way as to alter the pattern between government revenues and expenditures.
To examine the relationship between government expenditures and oil revenues, distributed lag equations of the type estimated above were undertaken. Government expenditures were broken into three main categories:
1. Military expenditures, 2. Total public sector allocations, and 3. Government consumption.
The dummy variables were created by multiplying each type of expenditure by 0, 1959 0, -73, 1, 1974 , or 1, 1959-74 (DUMBX).
As expected, the results (Table 2 ) indicate a strong link between each public sector expenditure and government revenues.
Several notable differences by type of expenditure do exist, however:
1. While both total government and public sector consumption expenditures show a strong distributed lag relationship, military expenditures exhibit a close direct link with government revenues. Finally, it might be argued that due to increased resource constraint after 1973-74, all government expenditures declined in their ability to contribute to non-oil output and that military expenditures were not unique in this regard and thus should not be singled out as contributing to the country's economic decline.
To examine this aspect of post-1973-7 4 Iranian fiscal policy, regression similar to those presented in Table 1 were performed. Instead of military expenditures, however, various types of government investment were used in place of military expenditures:
1. Government investment in construction;
Government investment in machinery;
3. Total government investment, and 4. Total construction (public plus private).
To improve these estimates, a control variable, the labor force, was included in all the regression equations.
The results (Table 3) indicate that, in general, government expenditures contributed to non-oil output (the main exception being manufacturing) for the period as a whole. Furthermore, in contrast to military expenditures, the marginal impact after 1973-74 was positive for all sectors. '
These results clearly indicate that military expenditures were unique in their marginal negative impact on private sector output after the 1973-7 4 oil revenue boom.
Conclusions
In his book, Economic Origins of the iranian Revolution, Looney suggested that a number of latent tensions inevitably resulted from the development process itself so that the authorities had no advance notice of the mass alienation developing in the country. In the Rise and Fall of the Shah, on the otherhand, A. Saikal4 7 put forth the idea that the Shah pursued two objectives that were inherently contradictory: preserving a strong monarchy while transforming Iran into a modem state, based upon the model of Western capitalism. According to Saikal, these twin objectives required policies that necessarily conflicted, creating a fundamental dilemma.
R.K. Ramazani48 stated that the way in which the vast oil reserves were used magnified every weakness in the Iranian economy. According to him, the grandiose plans for developing the economy and atomic energy, the massive imports of food and consumer goods, the rapidly rising rate of inflation, the spreading corruption, the shortage of electricity, the infrastructural bottlenecks, the decline of agricultural productivity, and the maldistribution of wealth all contributed to the demise of the Shah.
S. Akhavi49 suggested in Religon and Politics in Contemporary
Iran that the secularization policies pursued by the Shah and his father seriously undermined the clergy's power and interests, leading to wide-spread resentment toward the dynasty among the ulama. Eventually, this provoked active opposition when the increasing bureaucratization of power was perceived as threatening the independence that they and their religious instituions had traditionally possessed. Shah was due to an accumulation of discontent with tight control, overcentralization, lack of sufficient debate, and a general feeling that corruption, inefficiency, and arrogance had struck the bureaucracy. And James Bi1151 in "Iran and the Crisis of 78," described the Iranian revolution as a multi-class phenomenon in which the people of Iran rose en masse against a hated decrepit system. The results presented above are consistent with all of these interpretations. They tend to indicate more precisely, however, the great economic costs associated with military build-up that took place after 1973-74. How much economic growth would have improved if military expenditures were held at their pre-1973 levels is hard to estimate precisely. The fact remains, however, that the economy would have been healthier, perhaps sufficiently so to defuse the tensions that ultimately resulted in the overthrow of the regime.
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